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(54) PATTERN-FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist pattern 
which is neither inclined nor turned downward but has a 
proper shape. 

SOLUTION: A forming method is constituted by applying 
a chemical amplified type resist on a semiconductor 
substrate 1 0 to form a resist film 1 1 , irradiating the 
resist film 1 1 with an ArF excimer laser 13 via a mask 12 
to execute a pattern exposure, heating (PEB) the 
pattern-exposed resist film 11, developing the resist film 
1 1 using alkaline developing liquid 14 and supplying rinse 
liquid 1 7 to the resist film 1 1 which is irradiated with an 
ArF excimer laser 1 8, and forming a resist pattern 
composed of unexposed parts 1 1b of the resist film 11. 
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>Wm^m. 0 0 nm«©&g£&c>^c&5;i££4#m<iT<Ss!t;fc 

UGl^X H*tlC»3ll6**«RWCM«bT/«^->» 20 [%91©#ttftRilli] 
>KS:fT75:^xat, [0 0 0 1] 

fflfai^Xh^lC^LTU^SfrfcoT, t&tEPS?X [0 0 0 2] 

at***., a, ^#^aisiBs©^afb2i^«**T©«aBft: 

[»^3] ^— 7#uv- ^©88it»r«kt)K* [o o o 3] tz.*>-e. v*jt. bA&— >©— m<D$m 

S5fHix>?x hlK»r®^*®^wirfig^bTA^->s [0004] Jfe, i^x brt?->m~me>$m<k<D 

8t« [0 0 0 5] fls*it«ail'"^ h*«sW^fe0 7 

M©gM!i^&l.l/-7X HsfcOV»T, 09 (a) ~ (c) (a) ~ 

(c) fc#JBLfc*«SK9i"rs. 

wteu ^T.^fT^oxaia, miH^v'x 40 [0006] srFcom^.^'r^it^mmmu^ 
-tr-A&Mitt- sxa*-t-tfz:t*^at-r«/^- x. h^f^^m-w-r^o 

>PJ5£7jfe. [0 0 0 7] 

tf'J ((2-^f;H-7^V>?;P7i? U b) - {*^)1*?>7V V- b) - ( 

V— H:^^^U;i'^=70inol%:20iBol%:10inol%)(^— X#«J V— ) 2 g 

MJ7xr;^^7*r^Ahy7^h (8SfS£#J) 0. 4g 

7°a 3-;^; ^f;i,x-f ;>7tf - h mm 2 0g 

[0 0 0 8] mz. 09 (a) iZ5jk-?£?\Z. J*"*"*. 
ffil©_LK, WI2©^*Wr-5<b^ttiHM^v f Xh* [0 0 0 9] 'A\Z, 09 (b) K^-r«k?»;:, kv'T. K 

M^LT, 0. 4 nm<Dm2&m-?2>l>>>Xbm2$:m 50 ®j2lC;*tUT. RFfS©VX^A^->*WT-5VX^ 3 
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3 

^l/TA r FI+-/71/- tf (jfcft: 19 3nmf) 
4 4i»bT, A^->©}fe£fTfc-=>fc*£> 0 9 (c) 

T, 1 0 5t:©MSTT9 0#Ffl*y h:7>-H;:i-5 
iOgfc (PEB) £fT&5. 
[0 0 10] P-^X h$|2©@}fcgl$ 

$i 2 (Dikmytffl 2 b ic*viT«, mis^sy^ 

[ooii] mz. mi 0 (a) fc^-fi^K. 
hm2\ZMVX. MZ.&2. 3 8M&%^b^^^)l7 

^5&fflViTS#*fT^ofc^ iio (b) tej*-r«fc 
U>X&7£fflV>T'J>X£fTfrr>-r\ I/i'Xh 
$&2(0%mytB2 b#>£;fcD 0. 1 1 wm©^ 

[0 0 12] 

[^^*LJ;5i:-r^^a] 7X^h 20 

ttWM^l'iSX h/1^->6 $r>J >Xfl£7 ^ffl^T'J > 
X-TSt, 010 (c) JC^Ti^JC, U>Xfl£7©:g 

[0 0 13] Z\<D&o\ZW7. h/t^ — >6^MVifcD 

smfco-r -at, ^i^x h/t^— >6 svx^ tit 
[ooi4] tijmiz&fr, ^mit, 7x^2 htfccoit; 

[0 0 15] 

JlKttLTVX*£^LT®^£i8JltLT/^->@ 
^Srff^^lSt, /1^->@3fc3:nfcl-v ? X bJ&£3i 40 

«^ic$e»-rxsi:, uisxbmzttisxv>x&frti 
•ox. uvxhmv>i£mytm^fcz>ui?xhrt?-> 

x hflflKx*;i/*-t*-A£Mirr-5XfI£^tr. 
[0 0 16] SlC9A^->^^»CJ:St, Kf>- 

ymyt^tiftu^xhm<om^tmz^xit. 

^^LT^I^ttJc^^-*, i^x hj^©*@^tr 
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■toa. i^x mic**?-* y >xisk* wrx*.^ 

6#«*a«jBiArr*©-c. i^x h/i^->co»Jtt^±t 
mii\zin.-rz,z\tfrxgze)X. x^-jxvn^-ytm 

[0 0 17] *fgt8l^3Sg2©/^->^£^S;«, 

uvxhmizMLx-vxz&jnsxmytyezmttv 
>*x ^-rist, i^x vmzn\^x 

laa. i^x ns?&in&-f -axes-a-tr. 

[0 0 18] ^2©7^^->^^{CJ:-g»t. mi© 

m<D&Kmizmmmztt\sXiiimmzte2>~?j. uvx 
h me>*.8ytBt3.mmnz*t v -cm^tt © & * t& « . 

^-©&> i^x hKir^f S U >XlSft*5V^TJO^-T 
[0 0 19] *^JC«^m3©A^->^fig^tt, 

»]t&wr-5{b^Jtif@M^^xhit)fe-5P^x hm& 

MtSlSt, k^XhKlC^LTTX^^LT® 
•JtSftfcl/^ hR$«iktti:S stist. w^x 

x*fif7S5x@«. i/s?x h^[irx^;i/^-f-A&M 

[0020] m3<D/'\{?->te&j5m\z&z>£. nz- 
>myt^nftwj7.hm<Dmytmz^xit. ?t±hit 
m.tm.mmt<D^m\zx k> ^-x#u v-^^-rs^ 

t£^v>xm{£imzttvx°jmvk<D$ig.x&z>. 

vjT. bm\ztt-rz>v >xx@ic*j^xx^;^-f- 
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fcoxtt«nfco'-r**tt*iHijiT?#*. [0023] ^ix«^3co/t^->jg^j£ic^vi 

[0 0 2 1] *^l:§«i4 0/t^->^*ft»l T. U>X^f»CM#t^tl-5X^;^-h*-A«> 5nm 

fl£*#T«fll**i«$!l'3?XhJ:Dfc*l'S?XHRS [0 0 2 4] CCkSirTsfc, k^h/^->©(| 

g^Snfcl/^ FK?:IMI;$ l^X CO 0 2 5] ^2X«m4©A^->^^felri5V^ 

hK»rMbT'J>7.*fr^oT. l^5?X MK©«3te«j&» 10 T, U >Xm<t>mf&<DUm* 9 0 "£^±7?*^ 31 ttm 

x*ff^^i@«, hKSlnJKtt-sis&^tr. Co 02 6] ^©«t5ic-r§«i:. i/^h;^->©® 

[0 0 2 2] ^4©A^->^^fe{r«t^«i:. ^3© »4JW*»6lillK:tt*»tS-arT, k^h/^->ffl 
BtO«3t«ttS*ttt»UT«*tt»ra:«-^r, l^X [0 0 2 7] 

i^x hmiztt-rzv >xj:mz^xmm-r ^mmm\zm^>/^->mm^m\z-D^x. 01 u> 
-at. ^v 5 xh^^©s?%^j^e,$e.icm^±L, ~ (c) (a) ~ (c) &&mh?3.&*>wim-? 

i^x h/vr—xDnrnwrntQ-rz. z.<o 20 [0028] s-r, OTrofflfigswr-sfb^fite^Pv' 
fe«e>> i^x wt^->«u>x^©s®3g#Kfcx-rs xMms«wrr*. 

l^X h/^->#«V>fc9X«8] [0 0 2 9] 

#U ((2-^^;P-2-7'^v>^;PT^ U I'- M - U M - ( 

^^^U;W®!)) (fit, 2-^^;i/-2-T^-7>5";UT^U P— hr^^^^^U 

h : ^^^U;^=70mol%:20mol%:10mol%) K-X^'JT-) 2g 

h'J7xr;w;P7*^Ah'j7i/-h (^%^J) 0. 4g 

yotfk^yu^-^y^^x-^T-fe^-h 2 0g 

[0 0 3 0] 01 (a) iZ^k-T^iZ, [0 0 3 4] ^IC, 02 (b) «£^-r«fc3 l/-7Xh 

«i o©±t, mme>w.!$.&m-rz>{t¥mmMi>vx h mi 1 i:»iTi^;^-if-AMA«A r Fi+yv 

S1?SIT> 0. 4/im©fS«tt5V^hil 1 30 if 1 8 ;X;H6*5U>« 

*mmrz>. (MjUtffl.*) l7tmM*->l5±t:«»t 

[0 0 3 1] 01 (b) »C*-r«k5tC, l/'^h >XI*g£Si<j6 Offr^frftoT, l/^Ml 1© 

mi HZMVX. il©7X^;^->Stt5V7,^ *@^SC1 lb^5^I/i?Xh/^->l 5£fl£f£-r 
1 2^LTA r FI+->7V- if (»S : 1 9 3 nm 

?f?> 1 3*JR#tl>T. A*->@#£fTfco£:&, 01 [0 0 3 5] COip ^h/^->15 
(c) l£^-r.fc5K, /^->S^$*xfcUv'XhJKl *©glfg£3J;^ U ^L^K©^ffllc=kO 
lK^fl-T, 1 0 5 c C<DWl&TX9 O^WtJn^ h:/^- ^<-X#U V-^£#^»a<flB8rr-5CD-e. 
hKi*HD«* (PEB) fcfrfc?. ^->1 5©RiJtt^«JD-rS„ Z<Dfzit>. h/l* 
[0 0 3 2] iLW^K-rSt, ^MllOg* ->1 5«U>Xfl£l 7 £ <h*<T# 
SKI 1 atC*V^T«, SJ%^J^e»5!*-r?)K©^ffllC 40 1^7. h/1^-> 1 5 WM^ft QXlZMtlfz 0 
=fcD^-X7i?uv-K)«@S*tflffig|bTT;^Utt^ t5»i*[Hii8rf5©T, 02 (c) fcjR-TJ:3K:, 
mzttvTBii&mz&ik-rz— ^ ^xmi i©* o. l lMm©5^>||@£^3&#7S^K©^v f X^ 
S)tg|5l 1 bfcjsvvctt. Bfc»±JW^6BI*«56*bJ&:V» n?—y\ 5#f#S>n-5. 

fcae>^-X7jtUV-CO«®»^lttl§lb75:Vi©T?TJU*U [0 0 3 6] (|g 2 <D!US^) IS 2 omMl&m 

tta«M^LTlS®14©i^-CafeS. JC^-5/t^->^7jftlr-^liT, 03 (a) ~ (c) 

[0 0 3 3] X.IZ. 0 2 (a) \z^rTJ:v\Z, UVXb Bitf04 (a) ~ (c) £#Mbft#*>I«BJ-r -5. 

Klllr*fLT, 01I^.«2. 3 8il%Th7^f;l/7 [0 0 3 7] WT<£fflj££Wt--S<ffc^lf «^>> 

W.1 A^m^XM^fxiS-O. [0 0 3 8] 

# 'J ( (2-* 3^-2-7 >^;M ^ O V U- h) - A* □ - y ? y 9 =?-)V* ? 
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£7f\>M^ U I/— h=50mol : 50mol) K-^tR'Jv-) 2g 

MJ7inM;i'7t- l >Ah l J7l/-h (B*Sfc£»l) 0. 4g 

yatri^^^Un-^y^^x-T-^T-feT— h 20g 

[0 0 3 9] 03 (a) K*-r«fc5 [0 0 4 3] 04 (b) iZ^T^lZ, I/^h 

«2 o mi<Dm.f&&m-r%it¥mmmi'¥x h §25 ki^lt. 1 1 ox:<Dms.<Diam2 8 £fTftiAfc 

*a*frbT, 0. 4/im«!)JMF*^rr*l'5>:*H8t2 1 / X\>P2 6 & £ U >X$? (#I*-«M*) 27^1/ 

[0 0 4 0] ^ic, 03 (b) K^Tcfc^K:, kv'Xh HflfT&oT, P>>X hffil2 1 ©*@?£gB2 1 b^6&5 

^2 1 KfcfLT, BffaOTX^/t^ — >*#T57X? 10 V~J7. bA?~ > 2 5 £J£fg-r3. 

2 2$jM,TAr FX+->71/-1f2 3*lltl/T. /I [0 0 4 4] dCDJ^fC-TSt, kv>X hA^-> 2 5 
*->m7te£fT&o7c«, 0 3 (c) t'^-rct^^, A +omfg£#Jfre>8E#f8£U ^bfc^©f^Mlc=kD 
^->^7E£n7cl^X h^2 HCttbT, 10 5t© ^-X#UV-^f,«S*^gfr^CD-t! ! , kv'X hA* 
fMSTT?9 0%>M*y Y7V— h\Z£Z>1mf& (PEB) ^->2 5©M!ltt^«Jn-r-&. ZLCDfctb. l/^XHA^ 

*ff * 5 . . ->2 5isy>xS2 7 (Dmmmtj \zm.-?& z.t&~e% 

[0 0 4 1] Z\<D£.^\Z.-?Z>£, l/^M2 SOT, I/^W^->2 5 *««V^ D X«f!infc D 

BB2 1 aC43V>T«, K^^J^e^-r^mof^fflC -rS*^*Ii]^t?^SOT?, 04 (c) K:5Vf<fc3lC, 
^D^-X^UV-CD^SS^ffiiglbTT^'JteS^ 0. 1 0 tfm©^ >ifl<&W-r^S»^*?CDk^7. h 

S^g52 1 bK^Tte, &m3imfrZ&&5£2iVU^ 20 [0 0 4 5] m 3 ©HJfi^) J^T, fg 3 <Dmmmm 

tt®^-x#v-?-<D&m&i!)mMLm*<D-v7)ijjv \zm^>/^->m^mzz>^x. 05 u> ~ (c> 

[0 0 4 2] "AlZ, 04 (a) K^f-J^tt, [0 0 4 6] *"$\ «T©M^* WT k^mmm V V 

> ; E-">AA'f Ka^rlM H^e^^T;W7JUtt^ [0 0 4 7] 

&2 4 £MV>T5ll&£fTft5. 

X^k> : p-* h^v'X? i k>=70inol% : 30mol%) (•*<— X#»J -?-) -2g 
^75> (3fcfl^rU) 0. 1 8 g 

hvy*=.frx)iy*=. 7A;t7i/- h (&fS£3d) 0. 05g 

7°n t: 1/>^'J 3 - jr y ^ f ;px-f Ji'Ttf - h mm) 2 0g 

[0 0 4 8] MZ, 05 (a) \Z^-T^o\Z, MX-lt2. 3 8 h ^^^T 

§1#UT, 0. 4wm©i$4ft5l/5?7 M3 1 ^3 4 ^ffiViT^Srfr^^. 

£^J&-T£. [0 0 5 2] ^ClC, 06 (b) \Z^-?£o\Z, Ui?Xh 

[0 0 4 9] friz, 0 5 (b) \Z^-?£?\Z. I3 1I;MUT, X*;^-t*-A#J;L«A r FX*-> 

ISllC^lt, 3fa®77>i'/^->4*t57X7 71/- »f 3 8 7 X^ 3 6 A^MStl 

3 2 S^UTlfSS 3 3 *Baa«JE : 1 0 0 k e V"CM •& U >X$i W^m.*) 3 7 JC«fc 0 U >XIf§£fr& 
l*LT, rtt?->U%*?iti.-Dtz.®.. 05 (c) fcjRf ot, l©gM3 l aA^^I/^h 
J^lC, A*->@)fc3n7cl^X hB3 1 tr*fLT, 40 /^->3 5^t5. U>X&37©& 

1 2 0T:©?aarF7?9 0#ffl*-> bXV-McJ;£;tn]& ^OW^traP^tCA r FX*->VU— *f3 8£i&ltU 

(PEB) £fif&5. JKDtf&dU 0 #>ffl«§i§L£:&K:, ArFl*->7k- 

[0 0 5 0] iOi^JC-T^i, I^XhBI3 KDUK if 3 8 CDM*fS^±T-5-7J, U >X*£3 7 <D«fS£ 5 

SB 3 1 alC43V>Ttt, SBS£aJ^£f££bfcg&£3fcliSlJ 0 fWyjfrft 5 . O £ 0 . 6 0 &ffl<Z) U >XI@0D3DS8I£ 

<t©fpffiiri;D^-X#<J V-^^-r-Src*. T;U^7 PgK&WT. Ar FI+->71/- tf 3 8CDMI** 1 0g> 

3 1CD*®^3 1 b»C*V^T«, [0 0 5 3] l/-7Xh/V->3 5 

[0 0 5 1] 06 (a) {Z^T^OiZ. l/-7Xh 50 ftTZft®, h/*?-> 3 5 COWtt^tiJaT^. 
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Z.<Dtzib, W1^->3 5ttU >X^©*®3g# KM*rt9—>mtittfcK. , Olr*T* 07 (a) ~ (c) 

\zm-rzz.twegz<D-v. i/-^xh;^->3 5*5i Risms (a) ~ (c) 
(c) ic^-Tck^t^ 0. 1 0 MmoD^-f ym&ft-fz xhttn&mm-fz. 

&&fcMtt<DUi?Z hA?->3 5*^#e.tl§. [0 0 5 6] 

[0054] (m4<Dmmmm) j&hf, fg4©n»E^ 

#U((p-fc h*p+->X^U»-(p-Tirh + ->X^P») «SU p-hKP* 
->X^l/> : p-7^ h*vX^V->=40inol% : 60mol%) (^— X#»J v— ) - 

2. 5 g 

*73> (&HMU) 0. 2g 

J>7s^3- F^A7>m-h (ttft&M) 0. 0 5g 

7 p Dtfk>^un-;p ; &y^^;i/x-5 : -;i'7*-{r^-h 2 0g 

[0 0 5 7] ^(C. 07 (a) \Zvk?£v\Z, iCSif^ ZL £•£.©-?. l^X > 4 5 *»« 

$^UT, 0. 4wm©f$4ft5l/>'7sH4 1 (c) £^-£5 «C, 0. 0 9 jumCD^-f >ifi*WT-g> 

[0 0 5 8] 07 (b) {C^"TJ:5{C. U~?Xb [0 0 6 3] ft, % 1 &.U$S 3 ©SU6J§*S8i::43V*T«, 

^4i{r*fbT, 3fa©vx^/t^->&wr^vx^ u>^«fK««rr*x*;^-i;-AtixT, Arn 

4 2^LTlfi4 3£flni£«JE : lOOkeVTl *->V tf &m^frifi. Z.tl\~tf.7LT , *«7>^ 

StLT, /^->@ft£frfc-p;W£, 07 (c) K^-r 20 (g«§L h«g, igi) , K r Fl*->7V- tf (jftfi : 

/t^->@^$nfe^i?X hB4 1 IC^UT, 2 4 8 nm$0 XiZM&ft-U (5 nmft, 1 3 nmft) 

1 3 0tOiagTT9 0 1MB -ft? hTV— htr«fc-l.Jnl^ ^SfflVi-St. l^X h/t:?->i£©&fg£#Jfr£$£ 

(PEB) £fr&5. ?SSI('5!^$-frSi<hdtTf?S. 

[0 0 5 9] ^CDJ:5tC-r^i:> W^X hffi|4 \<F>%% [0 0 6 4] U >xm<DMMUmZ. '&2<D%m 

am 1 a£*vvrt*, m&3zMfrp>&4zvitwt£%imft mm-citi 1 ot?**), ^4odhm^t«i 2 or 
i©«UBK£D^-x#uv-at^g-r-5/tae>. 7;^ -t?&o>t#, 9 oiceuiTc&n^ i/^w->>f 

4 1 ©*@ftgB 4 1b It 43<AT«U &5££.mfr [0 0 6 5] 

bTnr^tt©^£T&So 30 t^x h/i*->K:*f-r&y >xxg 

[0 0 6 0] ^JC, 08 (a) \Zm-f£.?\Z., Ui?7.h »C*ViTX^;P^-b'-ASrMlfrSfca6. k>?X h/1 

*4 4SrJSUT?l#££fTft3. [0 0 6 6] #fg?!K«£?g2X«IM©/1*->^ 

[0 0 6 1] ^{c> 08 (b) KiSTJ:3»r, l/^XF TjffiKUcSt. I^X h/l*->lr*rr<5 U >XXflK: 

XXa^frftoT, l/S?X hfi|4 1 a^£ -r£*&£lsH&-ei*£. 

h/t^->4 l £^j5£T3„ Jng* [0B»fiMifciKaji] 
4 8£fTfc5;i£&< U >X$c4 7©{8fS6£|PiI$&U £ 40 [01] (a) ~ (c) tt. SB 1 ©»ft»Mfcfll*/t^ 

©1*18**1 0»W»ai/fcaiC, U >X}&4 7©{&ji&£ ->Jgj£7j&©&XS£^-rSSfr®0T&-5. 

^Lo^ 1 2 0t:©)fig©;&D&4 8£4 O^Rflfrfc [02] ( a) ~ (c ) »4, 1 ©HM^ffilC^^/t^ 
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